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66 62^- JV > r 



( 2 ) 

1 

im&m i ] ■?•© i d TWtim±.\zwk<nm>m-timi$, 
a nx v^ptt^H^ y v fmwm ± \z 

Wk © A y H im f£ 3 tlT V s * *® H^ffl / 1y ^r- 3? £ 
J; 5 #tt*®&^ y :/£ jgffl!!§£ffl A y 3? f~*f b& 

«ft»ufc±T, mutAy h # a > y itxtt^wa^ 
i DT»j«®©*H*sjnaftip**irai^K i dtj^ 10 

J*® i¥fr ft77lRJiC»^ TjB**«»*Bl3JPf * C t K 

±E«t«C©«««». I DTM0i^A*O!t».OAAi 
ffi, I DT*>50«#ttl*CDfcJj)©m*mffi. IDT$ 

20 

±eH*««»s. ±Mm.m<o^t.mm-n^mz 
«*snn*ia»-rs7-^iw«Ms«i*« 1 dtm± 

E«U ±|E«*fe©Ay F#±EttK0«Kfc**rSll-r* 
=t -5 #<l4i£®^ y y^*HJIS«/N° y $r-5>fc*f 

«ft«e>ufc±-c. **iAy K^n>^cx«a;wa« 

I DT»riEtS©*®3^61n**JlP^.*iraWHC I DTf 

pm**®^? 1 y yzmmnrnmrt y -^1:71 

ffi, I DTA»6et)fll#tU^jOfcJ&OUi*«ai, I DTS 



«fl¥8-3 3 0 8 8 0 
2 

[■M&B4] ^© I DTMI±i;»(DSffi« 

« 85: © A y H j* 3 tlT V» y ^r- S 
ip«LT:fc£, ±tEtt&©*®©±K:A>:/£^n^n 
EfiU ±8BltiSc©Ay F#»±B*ft©»IIfc*fftrr* 

«t 5 #i4«ffi&^ y yzmmmmm/s y t- s j\z% vu 

■SfefcLfc-kT, «B£/ty H*»/t>rKT«ftWRtX 
I DT»j*®©K®*>6J)0«*JlO?L-5iraWfK: I DTU 

eg® i^pff mizm-o Tm^mm^wuaf^ ^tc 

±i2£8c©*ffi55*, I DT^©«#A*©fcis&©A73m 

i DT^&©m#m*©fcj&©ai^««i, &ati d 
©*ti$c© t - x «« 

7-x««ffisiw*s»'r-sr-xM«as««j&«i dt 
&?%mm<DXfa£m\£¥ftti%mz®\,*mi}a-rzz\b 

[»*«5] #tt^HJft^yy© I D<Tj*j&H±fcj* 

V^KMfcO/ty H©5^^-r^A"y t*&*h4rr«£5 
±C*»©«*'a«ffi11ft»&L«:«, y K*Vt> 

^y^tC^fL-e© I DT^®©»®^e,JDS*JPA-g. 

1 75s 4 tEm©7j&£ 3fc*-r**a*«i A* - i 

[|f*«6] 0f*ffl^©IDT. IDT^©«^A* 

©fe*©A^*a> i DT*^©«^m7j©fcj&©m* 

ttff, &tf I DTS^lXA*tIXttttJ*tatjttS 

?yzft, *(Dry7mmm±\zft&mmm : ?yzf&7 

1 75M 4 C«o*fetc J: 0 c £ 

£-rsxA*-fx. 



( 3 ) 

3 

[0 0 0 1] 

[mm±<Dnm^m} (surface 
acoustic wave: SAW) yVt-f ttW&tttti&M 

[0 0 0 2] 

[fir:*©t£«] sawtWxh:, 7jc.a. ^>^;«u 10 

t5rW^T*5. SAWr/HXB, — ®>mz\ts 

h 7>X:r.a— ir (interdigi tal transducer: I D 

tbW.W.^v&m) , ***HX«^©itT£f5J)&LT^ 
3SAW£ft!i© I DTiCJ:DS«bT«^«#{C^m-r 

3„ *t<Dmz. I DT£*8/&LJ:iZii© "if" (Cffi^-T^ 20 

i DTffl<DSAVffcmmm&wm?z>z\ tfciom 

[0 0 0 3] Z.<D<k ■ofcS AWt^H Xti> K^IhIBS 

— ©7>^:M 2 *±fcfflbT^Sjtff#JRFSl 4KX* 30 
S««RF»16fctt, a*, rW—VZ/l+U—J-i 
X7>y*t*lC#*««fflCDBPF 18Stf2 OiWB 
V»6n*. *OTt«RF*JVHFl»UHFfOS«fcI 
UTVi5«-&, i(Df©BPFl 8Rtf2 0iL,Tli, 

[0 0 0 4] SAW5*/t-f ^ft/J\»^-DS5ffite«J6Rlll 

^stixii *mftwv>%mmt>&m\zmmi>x\,* 40 

TElfcSC [1] ~ [3] »£#JH£ftfcV». 
^coWmtfrnZtiX^Z, 

[0 0 0 5] [ 1 ] Tg/hM (3. 2*2. 5*0. 9 
mm 3 ) »8SAW7^MJ , #*fflte, 1 9 9 

[ 2 ] r7'j>^?7 ymm&wzm s aw7 ^ ;v 
*j , ^*ffl<te, 199 4 

[3] "Miniaturized SAW Filters Using a Flip-Chip 
Technique" , Ystsuda et al , Proceedings of 1994 50 




ftm¥-8 - 3 3 0 8 8 0 
4 

IEEE Ultrasonic Symposium , 1-4 November 1994 

m5\zxkzn%mmxn$:nM-?z>\zmvx\$, sr, 

^J^.«3-r>5 i CD r >XA2 2£*PflS-T3 (05 

(a) ) . C©^XA2 2fflSAWft»S24±ldt 
7*bijy^57-f*OSiCT, I DTfffliffiAS- 

^fcJ;?)#J«?-^Mt«£:LTtt, MiZE© I DT©ffi. 

1 DTfc««fflr#*#i(ef afc»OA*««, IDT* 

[0 0 0 6] A^-r:>^jCckD1 : #e»n^««i<D 

(b) {c^$tis«k'5tr+^tf7U 2 6S^b#— 
>^iaoA*>7"2 8^itsn5. Jt<Dmz\$, v 
xa2 2*ib— hxr— >*3 o izxfinmzn&o n>-f 

2 8®«gttm SAWfill (£TF. IDTflPfijc 
Htfc^S) 2 4©#»ftlii3T^<¥ffl*Ttt;&:<£ 
J&HfcflJSn*. /'?>7"2 8ft»J«l/ft»i, 7IA2 2 

SAWr/HXOf 7^3 2 WiJWy>^ 

[0 0 0 7] 0 6 {Cite, ^©ttffitC^o^€)5 1 'y7'3 2, 
mz I DTMS2 4©Wi$nTl^, JieoHfc 
i3t^T«, I DT3 435i7MfflVs&tlTVi5. •¥■©'5* 
3fiteA#«13 6*»6#t*&*ft*«»fl|-^K:T I DT 
JB*£B2 4£®|gf I DTT*?K £©3e© 

IDT 3 4©ffiffi&fc'lftgLTV>-&gs0©4«© I DT3 
4tt3H&LfcSAW«*««*fcJfc*Uffi#*«3 8fc 

© (3«BU:©) IDT3 4^«fflf§t, #tt±©* 
U y F^USSIT, A7J«*I3 6-^>ffi:*t«I3 8. 

7-x*«4 o ©e«#*HF8*rrs t^5f^ u * h 

S. -€-£T\ Jl©|gI{C*3ViTtt, IDT3 4©fW^ 
a-THfTflRtfi*!* 1 d^(c*4>-r-5>«fcp A^ttffi 

3 6XBtH^lI3 8 fcifcfc* SBfit"*«t'5!te 

[0 0 0 8] ^J0tii$nft:^'y7°3 2tt, 05 (c) tC 
f^ti5i5t8ffi*gSo;t7y-> ? 4 2 fcuRttsti 
a. /Vyt-74 2li, f-v7"3 2SWi.fc!60f 

4 6ibTft^^nS. ?y7 n 324;ty^42l; 
*HlW*l*fcWU IDTM!2 4^fy7'Iil4 6 
*jft<«t5. H5.(b) ©WSfy7"3 2©±TS 

4 4©flffi®£*y7BLT, fy7'3 2±Ofl$3 1 77° 
J»«®4 6±©*rJ^i-S/1y KCffitftiTS. 



( 4 ) 

5 

[0 0 0 9] 7-yf3 2±©SSBBg#06©«k'5&# 

«sbbst * * »■& t «. ^ v y&mm 4 e ± t a 7 k 

4 6±lC, AA/V^N 8, fttft/Ty F5 0RIK7-7, 
Ay F 5 2^^;$tlTV^. inSffl5SA^7 F 

4 8ROCm*A°5/ F 5 0 tt-^n^tlA^«S 3 6X«tti 
*«®3 8 t^Stl-S^g-Ay HT*D, 

S„ F5 2tt7 r -7.*®4 0 <h}g^£ 10 

tl&^ny Kti&D, XtS^V F4 8aMA/Vy F 

5 0 £©P^Km£©ffl|$£«t5 Attn? F4 8 
3fetfffl*Ay K5 0£lRDBO<fc 5 {"^2*1X^-5,, 

[0 0 10] BUJ^C9J:'5lC, ^y^"3 2 ©£-ftH±{;;/\* 

>r/2 8%mm-rz>j:m3:tf-)vtf>7 : j >tfm\z£v 

iSffiS-eff^nTV^,, fct, 07©J;5&/V;/ FE 
SSrffl^S^ltiCJcD, f7^M4 4©|*lIIl;}f} 
t)Tf7^3 2*^^yilX^?L4 4rttC^iLiAtr, t 

lEttdiM^-r^ri^-r^^.,, m8 \z 20 

St$n-5 «k 5 y ^r— i? 4 2 ©^SBiC&S VMM 

2 ±©#«ste*»# s«^*4f a. sn» 

[0 0 1 1] #tlt#;t-y H*««r*IKKtt» @5 
(d) K^SftS.fcS&^x-X^^^^ 

7°3 2^h-bXr-y3 0 JiTiB&tb y-JP 
5 6ICTI DT^B©3Sfi(OB^6#S&lD7l*t, 30 

-t-oiK, k- fx^-^3 oiz^zmmt 
ff^rfijc^iS^l!)*^— ;i/5 6fcJ:t3T5 L y7'3 2 

3 0 ICT«*.«2 0 0T2&-CMVZ>V> ft1S.m& 

[0 0 12] ^Oi5Kl/T#tii#^y F***IU 40 

f>^3 2H/v?i--i?4 2 crt±Tsesn> 

5? 4 2CDTtC(i^:/^SI*EQ6 0 £fl*l>&JR©#/V- 5 
8S*< (05 (e) ) . £©^Tk-hX:r-^3 
OiCtOiD^-T-St, &/IS¥ffl6 0fcJ:D*/t*-5 8 
ir— >5 4 2 £— flsflrTS. CintCd: D , H 5 

s awt/h x e> ns - 

[0 0 13] 

[»»*«**i/j;3fci-8M] 0ra©#tt£#-rs s 50 
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AWtA'-T X SrH^-r -5 <h V» -5 BW > ^SHKKB^S 

mmMmmmm*mmr%t^§kfr*mK.-?\z\t, a 
©eflE©wa*mAn«j;v>©*v £<!>SK0jB&iksi 

[0014] hi otc«> HJ*"ra«*jftiB»oA«7- 

(CCTI4;t>5 r lflafcO'>x7!M() a»£0«t« 

<&*. tna. ^c/i 1 ?— ©a**«»*H3jD"r*tA 

& /t y F i ® «^&&M9ft&#<ft i«Ci**!Hil/ 
ftO/W-*** < T£ ira^Ffc^ 7 y f *^*«>w< 

[0015] ^©j;^^, ->i7 

[0016] *%bj«, c©«k5iteHU8^c**iii-r*c 
Eih-r * n t * e w tr * . 

[0 0 17] 

wu ^©f5*, hi ifc*$n*jRafc<fc**>ot«i 

[0 0 18] -r*cto"&, HI 1 1 (a) {'^$tl«.J;pic 

o m%m.mwi<Dj3fa\*¥-nts.-%fa-v%>2> z\tt^ »t, 

»P#WtcttHll (b) fc^sn* J; -5 &«ffi tiB*« 



( 5 ) 

7 

m.Wi<D^tsffl^yy"3 2 fcftUHUXV»*4:#*.Sn*. 
C0«fc5fc#*:£fa©£:&jWftrr*<!:» ^yX3 2© 
^/ig&J; K> <D&ftWP'bffi J: D ©gp^It^A^ < 

[0 0 19] ifflio*aai;l^, fr~z> 

*XfcV *5PJ3©fg 1 A*«*tffi*««&*S io 

txffi timm *««-r« fc «e> ©y 5 

tAffJint* C its. 
[0 0 2 0] *«W©»2eD*j«W:, A^IMitti^fl 

6*TI DTTe^ffiO^JfgPcfcOfc&O, ji^-£©|ffiK: 20 

[0 0 2 1] #?gB^cD|g 3 ©«;&«:, 7-X«gfflSra 
SIlSt^T-^MMiS^ I DT^jSpSJttcT&j&S 

-ractsiHRi:?-*. 30 

[0 0 2 2] 

muz, ? $-mmw Jtn^nMtiznz. mmRzsm 
mmmmz* xtsmm. mt>nm&&7-xnm\zmz. 

^mastt^EWtse^ff^ifttr*. c:©<fc5fc 40 

t*i. A*«8SS.^W*«@fc5feffLT^5-«®{c 

[0 0 2 3] *«?|©Jg2 0«J*t*V»Ttt, A2/«ffi 
©«a*^*-TI DT^fiJtH©^gPJ;?3lca&D, 36^ 50 



# 
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8 

a#-wen#iftsn*. w*Rtwe*»s»«, a* 
«a, ffl*«ax«T-A«aiK:J)nA^5-«*±t*> 
n>y*iE@Lfc±t?, wins *t.*>. ^e©^© 

tistfj-xtscftfT uxy 5 -mm\z 

#*a«£i;fc<<fc*. t^i, *a*K*viTtt» ^ 
5-«aft«ttk:bTV5a/t«), Sftllo/W-S 

«e*<t 0 **#fcRjrr* z. t-tmrnzts. 0 , ich>x« 

[0 0 2 4] #^BJ©Sg 3 ©«/&!;:* IaXW:, X-XS 
«*SM*fiiK"r*T-XMfii»«a** I DTflftfciBJ: 

se>, A*«a&ofm*«a©*«*«*ufc<<a:*. * 

t&^fciUTt), »©7-*«aS^bttillW**# 
an-5iS5g*, ^5y:?#»£LXt>WttSMfc;Ki:£t;i&:- 

v». m2<DmssLtu^t>^z\t 

[0 0 2 5] 

[USS^J] ETF, *»BJ©ffii^*M^Jf=^^X0HiC 

^siawr*. h4~bii ifc^sn*«£*« 
[0026] *mm<D&mmmiz&tfz^ 

>y^3 2©aifi, #CtO I DTMM2 4±fC*tt* 

«aE««*3satiTn*. i©0tc*sn-g»j:'5tc, * 

^JS0!lfc:*ViX«, A**a3 6 £ta^ffiS3 8 4»^ 
»«±IDT«Mfcffi2 4©*«jWF?)fc, 2«©^5- 

si6 6*»mt6nTv»*. fox, cns©^s— a 
16 6H *©i»teA*«a3 6&t5aa*«a3 8** 

^&tf«k 5 #*J60il©*a\ 0 5 (a) 

->^XSg{C*ViX, IDT34, A 
*«I3 6, IiJAtg3 8RW7-^iS4 0 t»C, 

[0 0 2 7] ae,(C> *HJS^llC*^X«, 0 5 (b) 

-«a6 6±(c^5-a*>7'6 2»aa«sn*. 

2 8&^S-;1>^6 2^|ea§nfc5 i ^7 , '3 2 ft, 
0 5 (c) tejR.an<5fi:«ft»xa*ftfc-b'^, 0 5 

(d) n*sn57i- ^yvytfyfj >if\zm^n 

*. ***«®«^, 0 5 (d) C^JtSiffiSJSEaiftO 

ffljD^isitt, mi^^EPx^an^i^i-A^mas 6 



( 6 ) 

9 

x-Xi^Sr >tf&ftt>Wt&, 05 (e) \Z 

(f) ic^sn-si^^s AwxA-rx^#e.ti^)<, 

[0 0 2 8] lot- #*iiWcJ;n«, A*fS3 6 
Stfffi*ti3 8 5 UfoWlZ? Si — ttffi6 

6£82eU $6fcA^*ffi3 6£tfJ77SH3 8 

5lZl>T^2>fzSb, 3=-;/ 7 3 2©«B#>£>y— ;P5 6 (C 

<kDin^&jbn»£©^£igi!)©^7j#!iai 1 ts^ns 

7 7^^5-116 6 iCT^^T«.CD(Cil:^D, A73 
«S3 6t(il*ti3 8^&?«$n5£i:tt«£A,£& 

-*JfS**z:t*«T?#, It^TS'xT!**** Steffi* 
&#S*?:y*$8£*SMlfH*^££#T*.5. H#:i$ 

s@*ifcji»i©/i'7-£3 3 %a«ttA3-fr;inte 
[0029] *mm(D , m2'mMm\z%itfz>?- 

yZfZ 2<Dmm. mz*<D I DTMH2 4±©«SK 20 
ffi2 4©4ffl©ffl8Bi£75— tt«6 6)WEi*nT* 

[0 0 3 0] ffc^T, #*JS«te,i:fttf, ^x-xy^ 

>^>T r ^>^ r ©^, ftfe^fijtcs^ys— mme e \z 30 

*5^A7J*®3 6, HJ*«®3 8&tX7— X1I4 0 tC 
Hl/Ttt^57^J84bl:<<ft:*. fO«g*. ft 1 

t H*, fr> -> ac T gftflHfctffiVs 
*i>b ICSES ninjBfcfcS. 
[0 0 3 1] g|3(Ctt, #fPJ©|g3*M0!lte:fcW-<57 
7^3 2, I DTTO2 4±C*^1IS 

B^^nTVi*. ^©latC&VvrWu IDTMM2 
4©5*.I DT3 4«H<Z)#liS3&Jifc*UT3R$n-i:V» 
S. ^©Bte^StX.S.fc'Ste, ^HMWc&^TWu ffl 40 
P^T3 I DT3 4{:i§7-Xll4 0©M#*7— * 

«Hssnri>s 2ffl<7)7— xffi^iti4 o©wrn 

ft#£&&&a^fc:W-&'T?a&-3Tfc, 
6 4^LT^m^tlT^^m<DY—^n®4 0 teT/1 
H£©»tt*:|§#T*££#T**fcJ&, 7-7«« 
4 0te*ttS£5y£§fS£©#rate*vfr:b&?\ ?9tM© 

mU4 Q\Z&K%Z7yi?ft±^<Dttn-?&Z>ftt>, # 50 
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teA#«4I3 6&tftb*«*3 8fc*^*^9y^«^ 

z\t\z£Q, **ft«*ftft5it*Jr*s. tot, 

3 6 ttiiJ]mM3 8 £*«^ifi[*4:StS¥fT&*|«l£-r 
[0 0 3 2] $£>}C. R£©5feSI0|teiSV»Ttt, A^m 

136 Rzsmtimm 3 8 d TM$m 2 4 ©±$j©j3 

C©«fc3fcB«teR£3tt*fc®T?tt;&:^. fclAfcf, A 
*ti3 6**»Dt. ffi?3mffi3 8*fe«D(ClStt-£. 
.k-SfcEBtefc* *58Wttjgffl-r*j:£*»flJDBTr**. 
fiU A*ti3 6»tf[tl*«i3 8*T**«Jt I D 
T«B2 4 0^l:itt#tt&e^^ A>7*2 8fg 

sctmsiv^^T, jff*Lv>. mi mm 

Wc&t^Tte, ^'5-'Bffi6 6*tA*@S3 6 S.^t±J^ 
*H3 8 itt»J#:K:»ritSnTVi**t, itltt-frtU 

TfeifeftK $&5C y X. — XyV>tf>7 S 't >?\Z 

±oty$-n>7"6 2 ^1-^5-186 6 ^SSICS 
Htt, A^Ay H4 8, W77/ty F 5 0Rtf7 
F 5 2©V>-f*l£LT*>J;<, Sfc^5-/t> 

76 2 £©j£iSWffl©/t-;/ H*RW*J:3fc-LT%>»b 

[0 0 3 3] 

«&<fc 0 te& 0 » ^*omi:'M< £ ■bA**«&«ffl 

*«£ffirt««Stt#B*£KK¥frft>*fatei&^Tfi 
«&«»£TOnT3=fc5teLfcfcae>> A*«i&^tH* 

7-ftf*#J:D;fc*»teBBrr*E£#tffll6tefcO. » 

v > t KH-^&t&wwg^K&B £ +ftt£&& * t) £ & mm 
izmi&i?%z>o 

[0034] #?tmz)%i2<Dmmz&?u^ xiimmt 

(C jfi*»S»o*iSl*»A*«*i:ffl*««*IS*ie[l« 
©«««#lC^Ult<Vi„ lot, *^fc<ttl«, fi 

ft»oA7-5ff*i: D A^ai) (cK:S-r « ^ £ ^pj 
figlCfj: 0 . ^V»Ttt+»«C«««fl5«3»fll£+^&*i« 



11 

[0035] *%w<Dm3<Dmi&\z£ntt, r-zmm 

®iC^LA'>y^#^T^ofct lit), fiilCDT 
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[0 5] 7U'^f y V>T S AWf/\M X 

[0 6] «e*«K*^*««EBo-««i*w-r¥®igi 

[0 7] 

[08] 
[09] 



[01] #*9i©iisi saw^y*© 
r v ~?mm % jR-r¥ffl0T & § . 

[0 2] *«W©*2*Jfi«fc«SSAW5 i /'H'X© 
^ y :/#tii£*-r¥M 0T » * . 
[0 3] ^RiOtB 3 ^IS«ll:ft« S AWf /t-f X© 

[04] SAWT/HX©ffiffll«o-M**t^a 
-/i7 0T*-5o 



*£©WW&£*-r0T&£o 
10 [010] jB#«ig»©/'t7-**fl;3l£fc»&fc/X 

SB-ffcT * * JST 0T $> Z> „ 
[011] 5=-y^©^«»WDKJt«l[W#«C0^5y 

18, 20 BPF, 22 >?X/V 2 4 IDTM 
1, 2 6 ^vtr^U, 2 8 /t>7\ 3 0 b— 
T" 3 2 3 4 IDT, 3 6A#«1, 

3 8 4 0 T-X«ffi. 4 2 /ty$r— 

20 4 6 f-y-ymwm. 4 8 F, 50 ffi 

Jifty H, 5 2 7— X/ty H, 5 6 V— ;k 62 ^ 
5-A->7, 6 4 7-XMIM«, 6 6 ^5-« 
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